Nucleolar Organizer Region (NORs) in pseudocarcinomatous hyperplasia and squamous cell carcinoma of the oral mucosa
and digestive tracts is common in developing countries due to chronic parasitic infections, particularly paracoccidiodomycosis and leishmaniosis, and may simulate carcinoma clinically and histologically (7)
Counts of nucleolar organizer regions (NORs) demonstrated by a silver staining technique in paraffin sections, have been used to distingui'sh benign from malignant lesions (3, 4, 8, 11) . NORs are chromosomal segments in which ribosomal RNA (rRNA) is encoded (13). They are responsible for the development of nucleoli, into which they project large loops of DNA (12) .
There is only one previous study applying AgNORs counts to distinguish pseudo-carcinomatous hyperplasia and oral squamous cell carcinoma (2) . However the authors did not consider the degree of differentiation of the squamous cell carcinoma in their study. The welldifferentiated carcinoma is the most difficult to discriminate from pseudocarcinomatous hyperplasia (7). Qur objective was to examine whether AgNORs reliably distinguish these two diseases. (10) , with incubation time of 30 min. The sections were viewed under oil immersion (C 100) by a single observer (AMA). One hundred nuclei were randomly examined, but in normal mucosa, pseudo-carcinomatous hyperplasia and grade 1 carcinoma only basal and parabasal cells were taken into account. Two methods of counting were used. In the simpler method (A) nucleolar clusters were counted as a single AgNOR, irrespective of the number of dots within the nucleolus, and so this gave a total representing the number of dissociated, satellite AgNORs (sAgNORs) and nucleolar clusters (AgNUS). The second method (B) involved counting total AgNORs, including those aggregated -within AgNUS clusters. The data were analyzed by the Kruskall-Wallis test and Wilcoxon sum rank test.
MATERIAL AND METHODS

RESULTS
The findings in each of the five diagnostic categories, using both counting methods are shown in table 1. All groups showed a wide variation in their counts ( Fig. 1 and  2 ). The highest means were of the grade 2 carcinoma in both methods, while the lowest means were of the grade 3 carcinoma.
In relation to the method A the AgNUS counts showed significant difference when pseudocarcinomatous hyperplasia was compared with grade 1 carcinoma, grade 2 carcinoma and normal mucosa, but not with grade 3 carcinoma. This significant difference was due to lower mean of AgNU found in pseudocarcinomatous hyperplasia. However neither total AgNORs counts nor sAgNORs counts were helpful to distinguish pseudocarcinomatous hyperplasia from grade 1 carcinoma.
The former type of counting showed significant difference only between pseudocarcinomatous hyperplasia and grade 2 carcinoma, while the latter did not show ,significant differences among any groups at all. Concerning method B the means of AgNORs counts were not significantly different between pseudocarcinomatous hyperplasia and the other groups, except for grade 3 carcinoma which had the lowest mean of AgNORs.
The morphological study of the AgNORs showed that only grade 2and 3 carcinomas had distinctive patterns. Grade 2 carcinoma presented several AgNUS of different sizes and shapes and usually rich in dots, together with frequently dissociated satellite AgNORs. In contrast grade 3 carcinoma usually had only one AgNU with fe~or no dots (AgNORs) inside it. Pseudocarcinomatous hyperplasia and grade I carcinoma did not show distinctive morphological patterns of AgNUs or AgNORs. Both had few nucleoli, usually increased in size, rich in dots and rare dissociated AgNORs (Fig. 3) .
DISCUSSION
Pseudocarcinomatous hyperplasia may occur in skin and mucous surfaces associated to chronic proliferative inflammatory processes, edges of chronic ulcers and granular cell tumor (7). The histological study of the lesion shows irregular proliferation of the epithelium, with invasion of the submucosa by epithelial masses and strands, with horn-pearl formation and frequently numerous mitotic figures. Multiple biopsies of these lesions and detailed clinical data may be necessary for differentiation of squamous cell carcinoma, particularly grade I (well-differentiated) carcinoma, which shows relatively slight cellular atypias (7).
Infectious diseases causing chronic proliferative inflammatory process associated to pseudocarcinomatous hyperplasia in mucous membranes of the upper digestive and respiratory tracts occur frequently in developing countries. The histological differentiation of this type of pseudocarcinomatous hyperplasia and well differentiated carcinoma is a common problem in routine surgical pathology and relies on the identification of infectious agents in small specimens of biopsies.
Chungpanich
and Smith (2) suggested that the AgNOR counts could be used as a reliable index for distinguishing oral squamous cell carcinoma and pseudocarcinomatous hyperplasia due to papillary hyperplasia, denture induced fibrous hyperplasia and granular cell tumor. The authors counted all AgN'OR dots per nucleus and found a significantly lower mean of AgNOR counts in pseudocarcinomatous hyperplasia. However we found that AgNOR counts were of limited value to ,distinguish pse~docarcinomatous hyperplasia of infections origin and grade I and 2 carCInoma.
It should be noted that we used two methods of AgNORs counts: one of them is simpler and more easily reproducible and the other more time-consuming and more difficult to reproduce (6, 9) , similar to one used by Chungpanich and Smith. The simpler method, which counts nucleolar clusters (AgNU) as a single AgNOR was the most helpful to discriminate between pseudocarcinomatous hyperplasia and grade 1 and 2 carcinoma. The mean AgNUS counts was significantly lower in the former lesion. The more time-consuming method, counting total AgNORs dots, including those aggregated within AgNU clusters did not show significant difference between pseudocarcinomatous hyperplasia and grade 1 and 2 carcinoma. The simpler method has been also useful in other organs and tumors (1, 5, 8) .
However, in spite of the mean AgNU counts being significantly lower in pseudocarcinomatous hyperplasia, we found some overlapping values between the groups. Therefore this index was of limited use for the diagnosis of individual cases.
In addition, we did not observe morphological differences of AgNORs and AgNUS between pseudocarcinomatous hyperplasia and grade I carcinoma, which are the most difficult to distinguish in specimens of surgical pathology.
In conclusion, AgNORs counts were of limited value for the di fferenti al d i agnosi s between pseudocarcinomatous hyperplasia of infectious origin and squamous cell carcinoma of the oral cavity.
